Context: Puffer fish (Tetraodon patoca) contains a potent neurotoxin, tetrodotoxin (TTX) which specially blocks the voltage-gated sodium channels on the surface of nerve membranes. Although the fish as a diet produces sever toxicity in human but no such data are available on its nutrient contents. Mostly the poor people of our country some times eat this fish as a food and six peoples of a family died by its poisoning in Potuakhali, Bangladesh (2001).Our present data clearly indicated that the fish is a high source of oil and protein, and also significant amount of ash. Further, liver and head were the highest sources of toxin but dorsal and tail portion of the fish contained less amount of toxin. Objectives: Compare the nutritional composition of different parts: Dorsal, Ventral including liver, Head and Tail of Puffer fish as well as analysis of their toxic properties.
Introduction
Puffer fish is mainly found in Indo-Pacific Ocean. In Bangladesh, it is mainly found in the region of Sundarban sea water and in the Bay of Bengal. So far, three local species were identified under two genera as shown in Figure 1 : (Chelonodon fluviatilis (Hamilton) (A), Chelonodon patoca (Hamilton) (B) and Tetraodon patoca (C) . It is widely knows as the blow fish because they can swell up their bellies until they resemble a ball.
Tetraodon patoca fish is originally thought to be the only source from which TTX could be isolated. Poisoning due to ingestion of toxic Puffer fish had frequently occurred in Japan, and also in Taiwan, Hong Kong, China, Thailand, Singapore, Malaysia, Fuji, Australia, Papua New Guinea, Bangladesh and USA (Reddy and Hayes 1989, Lange 1990 ). The fish was considered poisonous because they possess a potent neurotoxin, TTX and its analogs which act on site-1 of the voltage-dependent sodium channels of excitable membranes, blocking sodium influx and consequently action potential (Agnew 1984 , Catterall 1980 . In Bangladesh (16th November 1998), eight people died among 15 victims due to ingestion of puffer fish in Khulna (Zaman et al. 1997) . The tetrodotoxin is complex in structure by small molecules and contains guanidium moiety. The guanidium ion is able to enter the cells via the voltage sensitive Na+ channel in human. Paresthesis begins 10-15 minutes after ingestion, usually as tingling of the tongue and inner surface of the mouth. Other common symptoms include vomiting, light headache ness, dizziness, feeling of doom and dizziness. An ascending paralysis develops and death can occur within 6-24 hrs. It was already reported that puffer fish might be consider as nutritious food due to its content of good amount of oil, protein, minerals etc (Hasan 1997) . So, in this study we compared the nutrient composition of four different parts of puffer fish including their toxicities using brine shrimp nauplii. 
Materials and Methods
Fresh Puffer fishes were collected from the fisherman of Rupsha River, Khulna coastal area, Bangladesh and brought to the Laboratory of Biochemistry and Molecular Biology, University of Rajshahi under freezing condition. After cleaning the stomach, the fish was divided into four parts (Fig. 2) . The analysis was performed as soon as possible after collection and the parts are kept separately in deep freeze for experimental purposes, if needed. All the reagents used in the study were of analytical grade. For analytical purposes, all the estimations were performed in duplicate and the mean values were expressed as wet weight basis except cytotoxicity study which was done on dry weight basis.
The moisture and ash contents were determined after extraction of oil using the standard procedure. The different parts of Puffer fish were extracted for recovery of oil from puffer fish with N-hexane, as it was found to be more suitable solvent in our laboratory than other solvents such as Petroleum ether and Diethyl ether using Soxhlet apparatus following the method as reported (Bligh and Dyer 19597) . Protein content of the Puffer fish was determined following the Micro-kjeldhal method as reported (Jayaraman 1981) .
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Polysaccharide and free sugar contents were determined by the Anthrone method (Dubois et al. 1951) . Calcium and iron content were determined by titrimetric and spectrophotometric methods (Bernad and Oser 1965, Vogel 1961) , respectively. Phosphorous content was analyzed by the method of Boltz (1958) . Toxicity of different parts of the Puffer fish was analyzed using the egg of the brine shrimp nauplii (Artemia salina L). Eggs were placed in one side of a tank divided by a net containing 3.8% NaCl solution for hatching while in the other side of the tank, a light source was placed in order to attract the nauplii. Constant oxygen supply was carried out by using aqua-pump. Two days were allowed for the shrimp to hatch and mature as nauplii (Mayer et al. 1982) . From the stock solution, samples were prepared using dry powder of the different parts of the Puffer fish separately (5 mg fish powder per ml distilled water) and 2, 4, 8, 16, 32, and 64 µg/ml were placed in different vials and solution was made up to 1 ml by adding NaCl solution. Two sets of experiment were done for each concentration and 10 brine shrimps nauplii were taken in each vial. A control experiment was carried out only sea water and 10 brine shrimps nauplii in a vial. After 24 hours of incubation at room temperature, the vials were observed using a magnifying glass and the number of survival in each vial was counted. From the data, the mean percentage of mortality of nauplii was calculated for each concentration.
Results and Discussion
The Puffer fish collected from the Rupsha River, Khulna, Bangladesh was used in the study. Table 1 summarizes the moisture, ash, protein and oil contents of different parts of Puffer fish. It was found that Head contained the higher amount (54%) while Ventral contained lowest amount (19%) of moisture. Further, the ash content of dorsal, ventral including liver and tail were found to be similar (8-9%) while head contains significant amount of ash (4%). Remarkably, the puffer fish contains significantly higher amount of oil (21-49%) and protein (16-23%) also. Among the parts examined, ventral including liver contains highest amount of oil as well as protein. The present data clearly indicated that Puffer fish is a very good source of oil and protein. As shown in Table 2 , the puffer fish is a very poor source of carbohydrate: polysaccharide (0.048 -0.068%) and free sugar (0.063 -0.077%). Table 3 summarizes the minerals: calcium, phosphorous and iron content of Puffer fish. Overall findings indicated that the Puffer fish is a good sources of all the three minerals examined.
Among the parts examined, Head portion contains significantly the higher amount of all the experimental minerals while Tail and Dorsal parts contain more or less same amount of the minerals. It is not clear at this moment while all the parts-head, tail and dorsal contain higher amount of iron than ventral including liver. This experiment was repeatedly done in our laboratory but almost similar results were obtained. It may mention that ventral including liver portion also contains some flesh in addition to the liver. Following the procedure of Mayer et al. (1982) , the lethality of all the parts of puffer fish were examined against brine shrimp nauplii and the results have been summarized in the Table 4 . The LC50 obtained from the best-fit line slop was found to be 1.30, 0.75, 1.45, and 0.90 µg/ml in water for Dorsal, ventral including liver, tail and head, respectively (Table 4 and Fig. 3 ). In the control (in sea water only) was not adjusted or corrected as controlled mortality rate was zero in the said period. For determination of the potency of toxicity, we considered the reported value of Vincristine sulphate as standard (Chowdhury et al. 2008) . From the present data it might be concluded that ventral including the liver showed the highest toxicity followed by head, and so on in decreasing order and in compare with the positive control (Vincristine sulphate as standard) the cytotoxicity exhibited by the crude water extract of the different experimental parts show less potent, but indicates the presence of more higher concentration of toxic compounds in liver and head than the other parts.
This study gives clear information on the more toxic portion of puffer fish and at the same time also presence of higher amount of two major nutrients-oil and protein as well as minerals.
